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[ “FRE ME OIY X [ FATEURE RODE ] T FATIURE EFRETY [ WO yue— -
RES, REV, craulug mis, AND o 1”1 RATIDHALE FOR ACCEPIANCE
DESIGHATION CAUSE END 116N CRITICALEIY
.................................... SRS St S
2900 0 MOA INHIOIT HOOE 5 JOINY WIIN DESIGH FEATURES
orr-4 conl Invouys FAULT ey | CTITTTTRURES
* CIRCUtIRY DIRECT ORIVE DI vE
SCHEMAT IC TPUT RO UNCOHHANDED 1 COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD ([NEAR
2563717 OV OA cow OINECT DR{VE INTEGRATED CIRCUITS WITH MADURE MANUFACTUR NG LECHNOLOGY
ORIVE WHEN CW O CCY uhEN APPLICAVION CONSIAATNIS ARE 1M ACCORDANCE utin
ARGIHER ANDIHER JOIN] SPAR-AHS .PA. 003
JOINT I8 IS COMMANDED,
COMUANDED, THE DIODE AND IRANSISTON, WRICH
UORST CASE SUBJECTED 10 1HE SAME 0URLINY AN
CAUseqsy: | -.....000 APPLIED TO DISCAEIE SEMICONDUCTORS,
(1) UNEXPECTED :
fRANSISIER HOFION. Juo DISCREVE SEMICONDUCION DEVICES
A201 FANLS JOINIS DRIVE, LEVEL OF MIL-5-19500. ALL DEVICES ARE SUBJECTED
SHOAT . UNANNUNCTATED . RE SCREENING BY AN INDEPENDART TEST ROUSE. SAMPLES of ALL
CREV ACTION PROCURED LOTS/DATE COOES
REGUIRED AMALYSTS (DPA) 10 VERIFY
PROCESSES. DEVICE SIRESS LEVELS
::ggfafzé PAIHS VEEH SPAR-ANS-PA.00S AND VERIFIED BF DESIGH REVIEW,
--------------- ML RESISTORS AND CAPACITORS USED IN THE DESIGH ARE SELECTED
R/A TRON ESTABLISHED RELJABIL
INCREASED OY ENSURING IWAT ALL
DERATED 1N ACCORDAMCE WDTH SPAR-RMS-PA.00Y. AL CERARIC AKD
ELECIROLYTAC CAPACITORS ARE ACUTINELY
RADIOGRAPHIC INSPECTION.
f
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PROJECT: SAms
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SYSTEN: CIRICA +1]
ASS*Y Py %EEIIZUFII?T”

RICAL SUBSYSTEM ;
SHEET ; '

COMPRISE AN OPTO- ISOLAIOR, ARE
APPLICATION CONIROLS AS

ITY (€A} VYPES, LiFE EXPECTANCY 1S
ALLOUABLE STRESS LEVELS ARE

SUBJECIED 10
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H8 LIBT PROJECE: $RMS

RMS - e e - . . SYSTEIN; CIRICAL 5|IH§'!'§!!!L____ .
- LieT S NOWENCUATIRET SEVG PRI IR S580y " BUSTHS 5y sweet: 2
W‘fl_m". T [ PATIURE WOOE T FRIARE RFFECT— ] NRUR 7 TURE — — e
DRAUING REF, AHD [#]'] tz1 - AATTOMALE rON ACCEPTANCE
DESIGHAT 10K CAUSE END 1IEN CRITICALDRY
MDA INHIB T HONE JOINT Wity ACCEPTANCE VESTS
ary 4 COREINIOUS Puttwe | T creieecein
= ClACUIIAY DIRECT DRIVE DRIVE THE SPA S SUSJECIED YO THE FOLLOUING ENVIRONMENTAL TESTING AS
SCHEMARIC OUTPUT FROM UMCOMHARDED I AN smU,
38nr 4 ok cey DIRECT ORIVE
DRIVE WHEW W O/ CCW WHEN O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
AROIHER ANOTHER JDINT
JOINT IS 15 COMMANDED . O THEMMAL : PLUS 70 BEGREES € 10 -2% DEGREES C DURATION -
COMHANDED , ¥ 172 CYCLES
WORST CASE
CAUSE(S): | .......... THE SPA IS THEW TESIED AS PART OF THE JOINTS ACCEPIANCE TESIS
1} UNENPECIED (VIBRATION AND THERMAL VACUUN TEST),
TAANSISIER HOTION, Tuo
AZ01 FaNLS JOINIS DROVE. THE SPA*SZICINTS LNDERGO RHS SYSTEM TESTS (1P518 RHS
SHORT. URANNUNCIATED, STROMGBACK AND TPSS2 FLAT FLOOR TESESY WHICH VERIFIES THE
CREY ACTION ABSENCE OF THE FAILURE HODE .
AEQUIRED,
OQUALIFICATION TESTS
REDUNDANT PATHS | ... tessresaan i
REMAINING THE SPA [S SURJECTED 1O THE FOLLOVING SRU QUALIFICATION TEST
"""""""" ENVIRONKENTS. THE SPA WAS ALSO TESIED AS PARY OF THE JOinT
N/A QUALIFICATION TESIS.

PREPARED BY: HfuG

SUPERCEDING DATE: 1}

SEP 86 APPROVED BY:

O VIBRATION: LEVEL AND DURAFION - MEFEREWCE TABLE &
0 SHOCK: 206711 WS/ ANES (48 DIAECTIONS)

0 VHERMAL VAC: +B1 DEGREES € 10 -15 DEGREES C (& CYCLES)
1nt0**5 10RR

HHIDITY; TESTED WITH THE SHOULDER JOINT
0 £KHC: MIL-SID-441 AS HODIFIED BY St-E-0002 ¢1esI

CEOY, CEOY, £S0Y, €502, C506, REO!,
RED2 (K/2). RSO))

FLIGHI CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 14987

DAIE ;
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CRITICAL ITEMS LIST FROJLCH: SAHS SYSTOH: FLECIRICAL SUBSYSIEN
---------- ——————aaa AsS*Y wonEUCTATURE T SERVO POULE BPLIFITE ————  astry p/on SUMOEIITT " T sweer: _
TAEX HARE “UYT, "L ~|~ FATLURE HODE " | TATLURE EFFECT | ROUR 7 FONCT - — " ———— - -— - T
ALf. Aty, DIAHIIIE l‘l. AND ON 121 RALIDNALE FOR ACCEPIANCE
DESIGNATtON CAUSE EHD 11EW . CRITICALITY
2900 0 HOA [N#IR(Y MODE : JOINT with ON/INSPECTIONS
ory-4 CONY ENUOUS FauLt une )
*CIRCUI IRy DIREC) DRIVE DRIVE
SCHEMATIC OUIPUI FROM UNCOMMANDED 1N UNITS ARE RANUFACIURED UNDER DOCUMENTED QUALITY COHTROLS.
258371 LV OR CCW DIRECY DRIVE VHESE CONIROLS ARE ENERCISED THROUGHOUT DESIGN
DRIVE UHEM (W DR CCW WIEN PROCUREHERT Plllllllﬂﬁ. RMCEIVING PROCESSING, llllltlllﬂll,
ANOTHER ANCTHER JOINY ASSEMBLY, TESTIMG AND SHIPPING O VYHE UNITS. HANDA1OR Y
JOINT IS IS COMHANDED. IMSPECTION POINIS ARE EMPLOTED AT VARIOUS STAGES OF
COMMANDED . FABRICALEON ASSEMBLY AND YEST. GOVERNMEN) SOURCE
WORST CASE IRSPECTION IS JNVOKED AT VARIOUS COMIROL LEVELS.
cAUsE(s): | -......o-.
(1 UNENPECTED £EE PARIS |WSPECFION 1S PERFORNED AS REOUIRED BY .
TANSISIER HOI{ON. 110 SPAR-RHS-PA.00Y. EACH EEE PARE 1S QUALNFIED AT THE PARY (EVEL
A201 FAILS JOINIS DAIVE. 10 THE REQUINENENTS OF TRE APPLICABLE SPECI!ICAIION. ALL E€E
SHORT. UNANNUNCIALED. PARIS ARE 100X SCAEENED AND BURNED IN, AS A MININOH AS
CREW ACYIOM NEQUIRED BY SPAR-ANS-PA.CD, BY IHE SUPPLIER. ADDIY]oNALLY,
REQUHNED EEE PARIS ARE 100X RE-SCREEHED EN ACCORDAWCE |14
RECUIREMENTS, BY AN INDEPENDENT SPAR APPROVED 1ESIING
REDUNBANT PAIHS TACILITY. DPA IS PERFORKED AS AEGUIRED @Y PA.003 Ok A RAMDOHLY
REMAENENG SELECTED SX OF PARTS, WANIMUM S PIECES, NINIMM 3 PIECES FOR
--------------- €ACH 1OV SUMBER/DATE LOOE OF PAATS RECE |vED,
H/A

VIRE §5 PROCURED 10 SPECIFICATION HIL-U-22759 of HIL-W-B1381
AND INSPECTED AHD TESTED 1O MWASA JSCMAOAD STANDARD NUMBER 95A.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTLFIED TH VHE PROCUREMENT DDCUMENTS, IHAT WO PHYSICAL
DAHAGE KAS OCCURRED IO PARTS DURING SHIPHEWS THAT 1ue
AECEIVING DOCUMENTS PROVIDE ADEQUATE TAACEAS LITY INFORMATION
AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS,

PAAIS ARE INSPECTED 1HROUGHOUT MAKUFACTURE AND ASSEMBLY AS
APPROPRIATE 10 FHE MANUFACTURING SYAGE COMPLEINED, THESE
INSPECTIONS INCLUDE,

PRINTED CIACUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AHD ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT HOUNYING TWSPECTION §OR CORRECE SOLDERING, UIRE
LDOPING, SYRAPPING, ETC. OPERAIORS AHD INSPECTORS ARE MRnlnED
D CERTLTAED T0 WAsA Wna 5300.4¢3) SIANOARD, AS MODIF1ED
BY JSC 0ABODA.

CONFDRMAL COANING INSPECTION FOR ADEGUATE PROCESSING 1§
PERFORMED USING ULTRAVIOLEN LIAGH? VECHMIQUES,

POSY P.C. BD. INSIALLATION IHSPECTIOM CLEARLINESS AHD
WURKMANSHIP {SPAR/GOVERMMENT REP, MANDATORY INSPECIION POINT)

P.C. BD. IHSEALLATION INSPECYION, CHECK FOR CORRECI BOARD
INSIALLATION, ALIGHMEN! OF BOARDS, PROPER COMRECTOR CONfAC)
HATING, UIRE ROULING, SIRAPPING Of WIRES ENC.,

PRE CLOSURE IWSPECYION, WORKHANSHIP AND CLEANL ENESS
(SPAR/GOVERNHENT REP. - MANDATORY IWSPECTION POINI Y

PRE-ACCEPEANCE TESH INSPECTION, MIICH INCLUDES AR AUDIY o
LOVER TIER INSPECTRON COMPUETION, AS BUILT CONFIGURATION
VERIFICATION 10 &S OESIGH [1C,, {HANDATORY JHSFECHION FOINE),

PRIPARED BY: MIUG

APIROVEG DY ;

SUPTRULINNG BATE: NN SIP BA
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2543117

PROJECT: SRNS . e
ASS'Y WOWENCUATINE: “SEAVO POUER ARFITT LA —

“FRIUURE WOOE | CYATLUWE EFFECT
AND oM
CAUSE END ITEM
HCOE JOENY VITH
CONT MHLOUS FAULE WiLL
DIRECT DAIVE pAIvE
QUIPUT FROM UNCOMHANDED IN
v Of Ccu DIMECT DRIVE
DRIVE UHEN €4 DA CCW WHEM
ANOTHER ANOVHER JOIN?
JOINT I$ IS COMHANDED,
COHMANDED .
WORST CASE
CAUSE(S): Trenreens
(n UNEXPECTED
1RANSISIER HOTION, TWO
AZa1 FAILS JOINTS DRIVE,
SHOAT. UNANMUNCIATED .
CREW ACTHOW
REQUIRED.
REDUNDANE PATHS
REMAINING
N/A

PREPARED BY: NIUG

APFROVED BY:
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SYSIEM: Eggcln!ca SUBSYSTEM
ASS'y psli: SYLLOT

_‘NDUH"'TiﬂIHCT""
/ .
CRITICALDDY

RATIOMALE FOR ACCEPTANCE

TEST PERSONNEL

QUAL I FY ASSURANCE IN COHJUNCTION WINH ENGINEERING
RELIABELIY

AHD THE GOVEWMENI REPRESENIATIVE
FORMAL TESTIWG (ACCEPTANCE OR QUALTFICATION).

ACCEPTANCE TESTING (AIP) INCLUDES AMBIENT PERFORHANCE,
THERHAL AND VIBRATION VESTENG, (SPAR/GOVERMHENT REP. -
HAKDATORY [WSPECTION POINI),

INTEGRATION OF UNIT £O JOINT SRU - INSPECEIoNS MNCLUDE
GROUNDING CHECKS, CONNECTORS fOR GEMT OR PUSHBACK -
COHTACTS, VISUAL, CLEAKLINESS, ENTERCOMMECT WINING AND
POVER UP TEST 10 IHE APPROPRIATE JOINI IMSPECTION 1EST
PROCEDURE (I1P) ENC,

JOIRT LEVEL PRE-ACCEPTANCE TEST INSPECTION, [NCLUDES AN
AUOIT OF LOUER T1ER INSPECTION COMPLEIION, 'AS st
CONFIGURATIOH VEAIFICATION 10 AS DESIGR Eic.

JOIRT LEVEL ACCEPTANCE TESIING (ATPY INCLUDES AHBINET,
VIBRATION AND THERWAL-VAC TESTING.

(SPAR/GOVERNHENY REP. - MAWDATOAY INSPECHIOM POINT ),
SRHS SYSTEMS INVEGRATION
IRCLUOES GROUNDING CHECKS
INTERFACE COMNECTORS TOR BENT OR PUSH BACK COMTACTS £IC.
SAHS SYSTEHS TESTING - STROMGBACK AND FLAT FLOOR AMBIENE

POINT)

DATE:

28 33 SE——

A TESY BEADINESS NEVIEW CIRR} WHICKH INCLUDES VERTFICATEON Of
1EST DOCUMENTS, PEST EOUIPHEN] CALIBRATION/
vALIDATION STalus anp HARDUARE CONFIGUAATION 1S CONVEMED BY

CORFIGURATION CONIROL, SUPPLIEM AS l#PllC!!lE,
RIOR 10 THE START OF ANY

THE INJEGRAYION OF MECHANICAL ARM
SUBASSEHOLIES AND THE FLIGHT caBIn EQUIPHENT TO FORH THE SRMS.
INSPECTIDNS ARE PERTORMED A EACH PHASE OF IMPEGRATION WnICH
THRU WIRING CHECKS, WIRING ROUTFNG,

PERFOAMANCE TEST. (SPAR/GOVERNHENT REP, - HANDATORY INSPECTION

SHEET: 3
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Qary-8

CIRCulIny
SCHERAIIL
258317

PROJELY; SRMS

AsS* wouTRCURYNE T 36670 Boud TRPLTFREE———

TRILURE NOOE— r
AND

CONE INUOUS
DIRECT DRIVE
OUTPUT FROW
W 04 CCv
ORIVE UNEN
ANDTHER
JOINT 1§
COMMANDED

CAUSE(S):
(n
TRANSISTER

A201 FAILS
SHORT.

SURLRECOING BAIL: 10 51 po

FATTURE EFFECT
DM
D 1 IEM

JOINT WITH
FAUL D WiLL
ORIVE
UNCOMMANDED o
DERECY DRIVE
U O €14 WNEN
ANUINER JUIND
IS COMMAKDED .,

WORST CASE
UMEXPECIED
MOTION. Iwo
JOINIS DAJVE,
UHANNUNC IADED .
CREU ACTIOH
REQUIRED,

REQUNDANE PATRS
REHAINING

SYSIEM: FLECIA|CAL SMESYSTEM
ASS Yy wE: 5nlun|7r SHEET: __ §

B unun'!'ruut.‘\“-
: RATIONALE FOR ACCEPTANC
CREVICALITY cEptace

THERE HAVE BEEN NO FAILURES ASSOCIATED WitH THIS FAILURE
MODE ON THE SRHS PROGRAM.

AlLRIIN By,
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CRITICAL ITEMS LIST FADILCY: SRMS

SYSIEM: ELECTAICAL SUBSYSIEM
et kbt ASS'Y MM urllh’![“}!lvo POUTA AWPLIFIRR —  assry p;% mwnm““g seer: &
FAER TWARF COTT £ | FPAIIUNE RODE FATTURE EFFECY ] WOOUR I Ame— " - ——
BEF, v, pravlug afr, Aup oM uunnm 1OR ACCEPYANCE :
DESICHAL IO (F1137 fND 1IN mmnun
1900 1} KON ImnIBI? th mnu L] OFERATIORAL EFFECTS
.q|| ‘ .[n"”mms flUll Ulll ...................
CrreuIInY DIRECY DRIVE DRIvE
SCHEMATIC CUTPUT IROM USCOHKANDED 1IN UHEM AVTEMPRING TO DRIVE A SINGLE JOINF IN DINECT ORIVE, THE
2581717 v OR cCu OIRECY DRIVE JOINT SELECIED PLUS OWE OFMER JOINI WILL DRIVE.
ORIVE WHEN CV OR CCU WHEN CONPUTER SUPPORTED MODES AMD BACKUP AVAILABLE .
AMOTHER AMOIIER JDINT
JOINT 1§ 1S CORMANDED,
COMHANDED . CREV ACTION
ws' cls[ ...........
CAUSE($): | -+ -----.
() UNEXPECTED REHOVE THE ORIVE COMMAND. SELECE ANY CTHER MODE.
IRANSISTER MOl ION, Tuo
A201 FAILS JOINTS ORIVE,
SHORT, UNANNUNC I ATED,
CREW ACTION KISSION CONTRAIN]
.{m'.!o‘ .................
REDUNDAM] PATHS THE CAEY SHOULD GE TRATNED [0 At UAYS
REMAINING OCOSERVE WHEINER THE AAM 1S RESPONUING PROPERLY TN COMMANDS. 1

............... 1T 1SH'F, APPLY BRAKES.

HISSION COMIRAINT

IHE OPERATOR MIST BE APLE YO DETECY THAY TYE ARM IS
RESPONDING PROPERLY 10 COHMANDS VIA WINDDW ANDSOR CCIV VIEWS
DURING ALL ARH OPERAFIONS.

SCREEN FATLURES

L7E
OMRSD OFFL INE

DRIVE ANY TUO SOINIS 1M DIRECT
VIRIFY THAY OMLY FHE COMMANDED JOINI MOVES.

OHRSD OHLINE INSTALLATION

II'IFI‘EI'I ONLINE IIIIHMII!I!NII

NRIVE ANY 1UO JOINTS IN DIRECT
VERIFY AASENSE OF TACK SIGHATURE ON AL OTHER 1OLIWIS

PREPARED BY: HIuG . SUPERCEDING BATE: 11 SEP B& APFROVID AY; . DAYE:




